Bevacizumab (Avastin®, Genentech, CA) was granted accelerated approval by the FDA for metastatic breast cancer in 2008. This occurred after the initial clinical trial, E2100, demonstrated an improvement in progression-free survival (PFS) and overall survival (OS) with the addition of bevacizumab to a standard chemotherapy. Unfortunately, the approval was rescinded in 2011 when two subsequent trials, AVADO and RIBBON-1, failed to show survival benefit. We compare and analyze the landmark trials E2100, AVADO and RIBBON-1, and suggest that the present-day clinical trial model may not be suited for the investigation of targeted therapies such as bevacizumab. The existing clinical trial model does not allow for modification of chemotherapeutic doses in a manner that maximizes the effect of biologic response modifiers and does not account for its "chemosensitizing" effect. The E2100, AVADO, and RIBBON-1 trials differed in the type and dose of chemotherapy, the dose and frequency of bevacizumab, and in the trial design, making it difficult to effectively compare and evaluate the results. The efficacy of combining bevacizumab with a maximum tolerated dose (MTD) of chemotherapy is also discussed in view of the observation that increased tumor response did not translate to an increase in survival. We suggest that even though angiogenesis inhibitors are non-toxic as monotherapies, they increase the toxicity of standard chemotherapy, and consequently a re-design of the now classic clinical trial model should be considered. Modifying the existing clinical trial model will lead to a more accurate evaluation of the safety and efficacy of bevacizumab and other biological agents in treating metastatic cancer.
Introduction
Chemotherapy, as coined by Paul Ehrlich in the early 20th century, is the use of chemicals to treat diseases [1] . Most traditional cancer chemotherapies are cytotoxic and either alter DNA synthesis or interfere with microtubule formation [see Fig. 1 ]. The number of these "chemicals" has been steadily increasing since the days Sidney Farber used folate antagonists to treat childhood leukemia, but the survival curves have plateaued. In contrast, 'targeted' therapies inhibit specific physiological processes, and include tyrosine kinase inhibitors, immunomodulators, cytokines or cytokine inhibitors, protease inhibitors, anti-growth factor antibodies among others.
In this article, we use bevacizumab, a monoclonal antibody against Vascular Endothelial Growth Factor (VEGF), as a surrogate for targeted agents, and consider tumor angiogenesis host biological process supporting cancer progression [2] [3] [4] . The attractiveness of targeting angiogenesis was ensured by lower toxicity and the absence of physiological angiogenesis after birth [5] . VEGF is an initiating signal for angiogenesis, and while it is haplotype lethal during embryogenesis [6] , it is only needed for initiation of a vascular sprout in the wound or tumor microenvironment postnatally. Once a sprout (tip cell) is formed, other angiogenesis stimulators such as bFGF and PDGF support the development of stalk cells, and recruitment of smooth muscle cell, rendering the vasculature quiescent [7, 8] . VPF (VEGF) was discovered in Dr. Dvorak's laboratory in 1983 [9] , and was re-named in 1989 [10] after subsequent cDNA cloning of VPF [11] and VEGF [12] proved that VPF and VEGF were the same molecule [2] . It proved to be an evolutionally well preserved protein [13] , and its secretion leads to a proliferative signal when bound to VEGFR2 on endothelial cells, and to a differentiation signal when it binds to VEGFR1. Other functions of VEGF include recruitment, stimulation and differentiation of progenitor endothelial cells, promotion of monocyte chemotaxis in the bone marrow [14] , induction of colony formation by mature subsets of granulocyte-macrophage progenitor cells [15] , and regulation of immune and antiinflammatory cells" [16] .
When in 1997 Ferrara et al. developed bevacizumab (Genentech: Avastin®), a neutralizing antibody to VEGF, it was the first of many angiogenesis inhibitors. Early safety and efficacy trials demonstrated that bevacizumab, similar to other monoclonal antibodies, lacked traditional toxicities when used as monotherapy [17] , and that most "bevacizumab-associated" toxicities develop when one receives bevacizumab combined with standard chemotherapy regimens [16] . The toxicities due to bevacizumab itself include hypertension and proteinuria. Hypertension appears to be dose dependent, because 10-15 mg/kg of bevacizumab (the typical dose in metastatic breast cancer trials) had a higher incidence of hypertension, than 7.5 mg/kg (the amount used in colorectal cancer trials). Less common but severe toxicities (Grades 3-4) are bleeding, cardiomyopathy, arterial thromboembolism and hemorrhage. The oftenmentioned risk of delayed wound healing and complications after surgery remain undocumented. According to Gressett and Shah [16] , wound-healing issues can be avoided if bevacizumab is not started until 28 days after a surgical procedure and is halted 60 days before a surgical procedure, but no corresponding arm of continued treatment was available. Finally, the most rare, but severe toxicities include gastrointestinal perforation and reversible posterior leukoencephalopathy syndrome (RPLS).
The focus of this manuscript is the manner in which bevacizumab-related toxicities were handled in the select Phase III randomized controlled clinical trials and whether efficacy could be assessed in this setting. Bevacizumab was the first monoclonal antibody (and the first angiogenesis inhibitors in clinics) approved by the FDA. It was approved for colorectal cancer in 2004. It was then granted accelerated approval for metastatic breast cancer in 2008 when the E2100 study demonstrated that paclitaxel with bevacizumab improved PFs from 5.9 months in the paclitaxel alone group, to 11.8 months. Unfortunately, in the subsequent trials: AVADO and RIBBON-1 did not demonstrate an increase in OS for the bevacizumab plus chemotherapy group, leading to a reversal of the FDA approval [18] . Was the reversal possibly due to an unfavorable clinical trial design?
Despite the distinctly different mechanism of action of targeted therapies there have not been changes in clinical trial design from that used traditionally. The Phase I-IV model has been designed to find the maximum tolerated dose in Phase I and assumes additive rather than synergistic activity with existing agents of the standard arm. However, while a targeted agent may not be toxic as monotherapy, its addition to an already maximally toxic chemotherapeutic regimen may have unacceptable consequences. In fact the traditional clinical trial model, which adds the targeted agent to a highly toxic arm, puts the targeted agent at a disadvantage. We compare the methods and results of three randomized controlled trials, namely E2100, AVADO and RIBBON-1, and explore the reasons for the discrepancies in their results. We show that the lack of a significant OS benefit may not have been due to the lack of efficacy or "toxicity" of bevacizumab, but rather lies in differences in types of agents used in the subsequent trials, in differences in doses and frequency of administration of the agents, and in the clinical trial design itself. We will propose that because traditional chemotherapy and anti-VEGF agents are synergistic in their action, the combination requires lower doses of chemotherapy. We propose that the "bevacizumab-associated" toxicities were actually chemotherapyrelated toxicities and depended on the combination.
The three landmark trials

E2100 trial
E2100 was an open-label Phase 3 randomized controlled trial [19] When toxic effects occurred in either the experimental or the control group, the dose of paclitaxel was reduced, and if toxicities persisted paclitaxel was stopped. Notably, a much greater number of patients had to stop paclitaxel in the combination group. While 35.9% (117) of patients had their paclitaxel halted in the control group, 51.3% (178) of patients had to do so in the combination group. The dose of bevacizumab was not lowered for any of the side effects, with the exception of proteinuria. None of the patients in the paclitaxel group received bevacizumab, in distinct variance from the other trials.
Results
The median PFS was statistically significantly higher (p < 0.01) for the paclitaxel + bevacizumab group (11.8 months) than the paclitaxel-only group (5.9 months). There was also a slight increase in the median OS in the paclitaxel + bevacizumab group versus the control group (26.7 months vs. 25.2 months), although it was not statistically significant (p = 0.16). The addition of bevacizumab resulted in a 1-year survival rate of 81.2%, compared to 73.4% with paclitaxel alone (p = 0.01). For a summary see Table 1 .
Safety
A greater percentage of patients in the combination group experienced adverse events. Those included: fatigue (8.5% vs. 4.9%, p = 0.04), infection (9.3% vs. 2.9%, p < 0.001), headache and grade 3/4 neuropathy (23.6% vs. 17.6%, p = 0.03), and hypertension (Grade 3: 14.5% vs. 0%; Grade 4: 0.3% vs. 0). Three Grade 5 events occurred in this trial: 1 left ventricular dysfunction in the paclitaxel alone group, and 1 ruptured diverticulum and 1 erosion of the bowelwall area in the combination group. All three events were considered unrelated to therapy. For a summary, see Table 2 .
AVADO
This Avastin and Docetaxel Study was a Phase 3, double-blind, three-armed, placebo-controlled trial [20] . The enrollment included chemotherapy naive patients with HER2-negative local recurrent or metastatic breast cancer, as well as patients with prior neoadjuvant or adjuvant therapy. Patients with hypertension or nonmeasurable tumor could be enrolled.
From March 2006 to April 2007, 736 patients were randomized in a 1:1:1 ratio into 3 groups: i) placebo group (N = 241), ii) experimental group (N = 247) receiving 7.5 mg/kg of bevacizumab on Day 1 of every 3 week cycle (bevacizumab dose approved in colorectal Table 1 Comparison of outcomes and length of treatment. Three landmark trials using bevacizumab (E2100, AVADO, RIBBON-1) are compared here for outcomes such as overall response rate (ORR), progression free survival (PFS), 1-year survival and overall survival (OS). Table 2 Comparison of toxicities. Three landmark trials using bevacizumab (E2100, AVADO, RIBBON-1) are compared here for generally accepted chemotherapeutic toxicities such as bone marrow suppression (neutropenia), as well as bevacizumab-specific toxicities such as proteinuria, hypertension. cancer), and iii) experimental group (N = 248) receiving 15 mg/kg of bevacizumab on Day 1 of every 3-week cycle (dose used in metastatic breast cancer). Note that this dose differs from the E2100 trial, where 10 mg/kg was given every two weeks. All three groups received 100 mg/m 2 of docetaxel on Day 1 of every 3-week cycle. In this study the doses of placebo and bevacizumab were never altered, rather docetaxel was withheld with any grade 3/4 toxicities, and if the toxicity persisted docetaxel treatment was stopped completely.
Results
The primary endpoint for this study was the PFS. The median PFS was 8.1 months for the placebo group, 9.0 months for the 7.5 mg/ kg bevacizumab (p = 0.045), and 10 months (p < 0.001) for the 15 mg/ kg bevacizumab group. Of note is that the median PFS for all groups were lower in this study than in the E2100 trial [see Table 1 ]. The improvement in PFS in the 15 mg/kg group was statistically significant despite a lower number of patients. The study was not powered to reveal differences in OS, a secondary endpoint in this study, and OS was similar (31 months) in all three groups. Yet, there was a statistically significant increase in the 1-year survival rate for the 15 mg/ kg bevacizumab group compared to placebo (84% vs. 76%; p = 0.02). Of procedural concern is that 83/241 patients in the placebo group received bevacizumab. This included fourteen patients (unblinded) in the placebo-controlled group who received bevacizumab prior to disease progression. These patients were included in the safety and efficacy analysis of the placebo arm, even though adverse events from this cohort were not included upon crossover. For a summary see Table 1 .
Safety
Majority of patients in the AVADO trial had at least one adverse event, most docetaxel-related. Hypertension was dose dependent [14.3% in 7.5 mg/kg and 21.9% in 15 mg/kg bevacizumab], and more frequent in combination groups [10% in the placebo-controlled group]. Bleeding was also more frequent in the combination groups [48.4% and 49.4% respectively] vs. the placebo group [19.5%] . Grade 3/4 neutropenia, as well as Grade 3/4 peripheral edema occurred more frequently in the placebo group. For a summary, see Table 2 .
RIBBON-1
Regimens in Bevacizumab for Breast Oncology-1 (RIBBON-1) was a Phase 3 randomized clinical trial that studied bevacizumab addition to a number of different types of chemotherapy [21] . All patients receiving bevacizumab were given 15 mg/kg of bevacizumab every 3 weeks. The type of chemotherapy each patient received was assigned before randomization.
Results
The median PFS, the primary endpoint, was again higher for the bevacizumab groups than for the placebo groups. There was a statistically significant difference (p < 0.001) in PFS of the capecitabine/ placebo group [5.7 months] compared to the capecitabine/ bevacizumab group [8.6 months]. Similarly, in the taxane/ anthracycline cohort, addition of bevacizumab resulted in an improvement in PFS from 8 to 9.2 months. There was no significant difference among the study groups in OS, but over half of the patients in the placebo groups received bevacizumab [50.7% of the patients in the taxane/anthracycline/placebo group, and 54.4% in the capecitabine/placebo group]. While the differences in the 1-year survival rates among the groups were not statistically significant, there were improvements from 74% in the capecitabine/placebo group compared to 81.0% rate in the capecitabine/bevacizumab group (p = 0.076). The taxane/anthracycline/bevacizumab group showed a high overall response rate (ORR) and had a 1-year survival rate of 83.2% compared to 80.7% in the taxane/anthracycline/ placebo (p = 0.44). There are clear improvements in ORR between the chemotherapy arms [capecitabine alone 23.6%, taxane/anthracycline 37.9%] and bevacizumab arms [35.4% capecitabine/bevacizumab, 51.3% taxane/anthracycline/bevacizumab]. See Table 1 .
Safety
The incidence of Grades 3-5 adverse events and serious adverse events was again higher for all bevacizumab/chemotherapy groups, with hypertension and proteinuria being most common. The percentage of patients experiencing fatal adverse events was higher in the placebo groups [2.5% in capecitabine/placebo vs. 1.5% capecitabine/bevacizumab, and 3% anthracycline/placebo vs. 1.4% anthracycline/bevacizumab]. The exception was taxane including regimens where fatal events were identical [taxane/placebo: 2.9% vs. taxane/bevacizumab: 2.5%]. None of the differences in fatal events were statistically significant. For a summary see Table 2 .
Discussion
There are significant differences between the E2100, AVADO and RIBBON-1 trials, and a deeper scrutiny may provide explanation for at least some of the variability in results. The comparison of the three trials reveals that the type and dose of chemotherapy used in combination with a biological agent matter. Most biologically active agents, and angiogenesis inhibitors in particular, sensitize to chemotherapy [22] and/or radiation. It was therefore not surprising to see increased toxicity of alkylating agents when used in combination with bevacizumab. Even though the addition of bevacizumab to the taxane/anthracycline combination improved the overall response rate from 37.9% to 51.3% and the PFS from 8 months to 9.2 months, these improvements did not translate to improvement in survival. In fact the 1-year survival seemed worse (80.7%) in the bevacizumab group than in the taxane/anthracycline/placebo group (83.2%), suggesting that doxorubicin, an anthracycline with significant cardiac toxicity, may not be the best agent to combine with an angiogenesis inhibitor. Taxanes showed a much better therapeutic index in the E2100 trial, where ORR improved from 21.2% to 36.9% by the addition of bevacizumab to paclitaxel, and in the AVADO trial where the addition of bevacizumab to docetaxel increased ORR from 46.4% to 64.1% in the docetaxel/15 mg bevacizumab group. It should be noted that in the AVADO trial, only the 15 mg/kg of bevacizumab Q3weeks is comparable to the 10 mg/ kg bevacizumab Q2weeks in the E2100 trial. The congruence in PFS, ORR and OS improvement across the three trials when bevacizumab was added to chemotherapy [ Table 1 ] underscores the synergism between angiogenesis inhibitors and chemotherapy, and suggests the possibility to harness this for future therapy.
Neither the approval of bevacizumab for metastatic breast cancer nor its retraction had taken into account the biological nature of this therapy, and the suitability of the classical double-arm trial for showing its efficacy. If angiogenesis inhibitors are chemotherapy sensitizers [22] should becizumab be added to maximum tolerated doses (MTD) of chemotherapy? Similarly, no consideration was given to the differences in toxicities between the various chemotherapeutic agents. The RIBBON-1 used an array of combinations of chemotherapeutic agents, which were considered equivalent despite the previously published evidence that anthracyclines and tubulin inhibitors differ significantly in their toxicities when used with VEGF pathway inhibitors [23, 24] . The use of MTD or high doses of alkylating agents may not only be unnecessary, and it may be in fact harmful, as the results of the 3 trials explored for this article suggest.
In Table 2 we review that the gains in response rates were coupled with increased toxicities. It should also be pointed out that the toxicities were handled differently in each trial. In the E2100 trial, paclitaxel dose was reduced when an adverse effect occurred, whereas in the AVADO trial, docetaxel was withheld with the first occurrence of toxicity and stopped completely if the toxicity recurred following re-introduction. In RIBBON-1, when toxicities occurred chemotherapy could be modified "at the investigator's discretion", making the specific changes untraceable. While we do not know what was done, considering the common reaction to toxicities "investigator discretion" is more likely to have led to lowering the dose of the biological agent (the new addition to the protocol) while keeping the standard doses of chemotherapy unchanged because for the traditionally trained oncologist, the relationship of chemotherapy dose and cancer cell kill shows a linear relationship and preserving MTD is of importance [25, 26] . In the case of biologic agents however, the dose depends on an optimal inhibition of the target [ Fig. 2] , rendering a lower (or higher) dose of bevacizumab ineffective. In E2100, more patients in the bevacizumab/ paclitaxel group had reductions of paclitaxel when paclitaxelrelated toxicities occurred, thus preserving paclitaxel effect with bevacizumab sensitization. Taxanes [27, 28] and other tubulin inhibitors [29] affect vascular endothelium, and synergize with bevacizumab at picomolar doses to effectively prevent vascular sprouting [28] . Bevacizumab can also modify the delivery of chemotherapeutic agents to tumors by decreasing the tumor intestinal pressure and altering tumor vascularity [30] . This bevacizumabfacilitated increase in chemotherapeutic delivery would have decreased the toxicities while maintaining anti-tumor efficacy with reduced doses of chemotherapy.
Another important confounding variable, and the reason why the final OS analysis revealed little difference between the three study arms in the AVADO trial, was the use of bevacizumab in the control groups. In both AVADO and RIBBON-1 trials, the patients in the control arms were allowed to receive bevacizumab after tumor progression. In the AVADO trial, 83 patients out of 241 in the placebo/ docetaxel group received bevacizumab, including the 14 unblinded patients in the placebo-controlled group who received bevacizumab prior to disease progression. These 14 patients were included in the safety and efficacy analysis of the placebo arm, but adverse events from this cohort were not included upon crossover. It is more than likely that the use of bevacizumab (the experimental intervention) in the control group would have negatively impacted on the OS calculation. This was not the case for patients in the control arm of the E2100 study, where an increase in OS with the use of bevacizumab was seen.
The doses of bevacizumab and the frequency of its use also significantly differed between the three trials. The AVADO and RIBBON-1 trial used three-week intervals for the bevacizumab infusions, whereas E2100 used 10 mg/kg every two weeks. This is an important change considering the average half-life of a monoclonal antibody is 21 days, and a tri-weekly dosing allows for a significant drop in bevacizumab plasma levels in the last week when most of the bone marrow recovery and angiogenesis occurs. The dose of bevacizumab, 10 mg/kg Q2weeks in the E2100 trial, is therefore only marginally comparable to the 15 mg/kg bevacizumab Q3weeks dosing in AVADO and RIBBON-1.
Similarly, the doses of paclitaxel are difficult to compare between the three trials because in E2100 they used 90 mg/m 2 of paclitaxel whereas in RIBBON-1 the taxane cohort could have received either: docetaxel 75-100 mg/m 2 or 260 mg/m 2 paclitaxel protein-bound particles (Abraxane®). In the AVADO trial, each group received 100 mg/ m 2 of docetaxel. The variations in dose and frequency of chemotherapy administration invariably had an effect on PFS. In the E2100 trial, 90 mg/m 2 of paclitaxel was administered on days 1, 8, and 15 every 4 weeks (a more frequent and lower dose than the standard MTD of 175 mg/m 2 given every 3 weeks [31] ). The 90 mg/m 2 of paclitaxel, while not a metronomic dose [32] was lower, and could be administered more frequently than the MTD. The AVADO study administrated 100 mg/m 2 of docetaxel every 3 weeks. The most difficult to interpret were the chemotherapeutic regimens utilized in the RIBBON-1 study, because these varied even within the study itself. RIBBON-1 consisted of a variety of combinations of taxanes and anthracyclines or capecitabine, and it is very difficult to determine whether standard or lower than standard doses were used. The capecitabine cohort of this trial received 1000 mg/m 2 of capecitabine twice a day on Days 1-14 of a 3-week cycle, which is within the MTD dose of 825-1250 mg/m 2 twice daily on days 1-14 [33] . Within the taxane/anthracycline cohort, patients could receive 75-100 mg/m 2 of docetaxel (within the standard amount), or 260 mg/m 2 of nab-paclitaxel (equal to the standard amount) [34] . Within the taxane/anthracycline cohort, patients could also receive 50-60 mg of doxorubicin in combination with 500-600 mg/m 2 of cyclophosphamide or 50 mg of doxorubicin along with 500 mg/ m 2 flurouracil and 500 mg/m 2 cyclophosphamide. A dose of 40-60 mg/m 2 of doxorubicin is often recommended as the highest dose when used in addition with other chemotherapeutic agents [35] . [25, 26] , biologic agents lose effect at low or at high doses, creating a U-shaped curve of activity. The optimal biologically effective dose falls in the middle where the majority of the receptor is inhibited, but no off-site effects are induced. This may facilitate the up and down regulation of physiological biological processes during stress response setting with a linear increase in the initial effect, but turning off the effect in the presence of excess ligand.
But in this study patients could receive 90-100 mg/m 2 of epirubicin along with 500-600 mg/m 2 of cyclophosphamide or with 500 mg/m 2 cyclophosphamide and 500 mg/m 2 fluorouracil. The recommended starting dose of epirubicin is 100-120 mg/m 2 . When epirubicin is administered in combination with fluorouracil and cyclophosphamide, the standard dose is 100 mg/m 2 [36] . Anthracyclines such as doxorubicin and epirubicin are especially toxic when combined with angiogenesis inhibitors [24] and various studies have demonstrated the increased frequency of cardiotoxic effects ranging from acute arrhythmias to chronic dysfunction such as left ventricular dysfunction and congestive heart failure. Thus, the differences in the administration frequencies and the type of chemotherapeutic agent may have significantly impacted on how bevacizumab modified the toxicity of MTD, and the variability in doses, frequencies and types of agents in RIBBON-1 may make it impossible to compare and derive meaningful conclusions about why the subsequent trials failed.
The doses and frequencies of bevacizumab differed as well, and these variations highlight the fact that AVADO and RIBBON-1 may not necessarily disprove the PFS and OS gains that occurred with the addition of bevacizumab in E2100. By confirming the gains in ORR and PFS observed in E2100, the two subsequent trials highlight the need to change the existing clinical trial model. The clinical studies of angiogenesis inhibitors and other biological agents should use an "optimal" (i.e. biologically effective) dose of the biological agent and study biological agents/chemotherapy combinations in settings that maximize synergistic action. The optimal dosage may need to be specific for each class of biological agents and each agent/ chemotherapy combination, and only once an optimal regimen is determined can a randomized double-blind controlled clinical trial be used to assess the efficacy of bevacizumab. It is the expectation, on the basis of the available literature, that the combinations of chemotherapy and biological agents may require modifications in the dose and frequency of chemotherapy, leading to new clinical paradigms such as "metronomic" dosing.
Metronomic dosing is the continuous administration of lowdose chemotherapy without long periods of rest [32] . It takes advantage of the fact that at low, frequent doses conventional chemotherapeutic agents have angiogenesis inhibitory [37] , immunomodulatory [38, 39] and anti-inflammatory [40] activities with minimal toxic effects [41] . In 2000, Klement et al. administered low doses of vinblastine and a monoclonal VEGF-R2 antibody (DC101) to human neuroblastoma xenografts in SCID mice [37] . The results showed that while vinblastine alone may reduce tumor growth for a brief period, it is the combination of low-dose vinblastine and DC101 that leads to sustained inhibition [37] . The same year Browder et al. [42] . demonstrated that the combination of low dose metronomic regimen of cyclophosphamide with an angiogenesis inhibitor was effective in eradicating cyclophosphamideresistant xenografts in immuno-deficient mice, where standard MTD of cyclophosphamide had failed. Because in both cases the combination of metronomic chemotherapy and angiogenesis inhibitor effectively eradicated chemotherapy-resistant tumor cells, it had to be effective on other cells of the tumor microenvironment.
Conclusion
The use of biologic agents is changing the horizons of today's oncology. Patients are less accepting of cancer therapy related toxicities and cancer treatment therapies are more and more frequently tailored to molecular changes in the tumor. However, the introduction of biological therapies into the clinical setting may be hindered by an antiquated system of clinical evaluation of these therapies. Because we no longer need to derive a maximally tolerated dose of a biologic agent, but rather find an optimal dose a Phase 1 trial may be unnecessary. Similarly, because biologic agents have minimal effect as monotherapy and act more as chemotherapy sensitizers, they are likely to be used in combination with low-dose chemotherapy and should be evaluated a priori in these combinations. The present clinical trial approach may not be providing the best modality for evaluating bevacizumab and other biologic agents and a new approach incorporating a systems biology approach to therapy should be considered.
